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  – 	
$	
! 	'!. 
-	!& "& 
   
 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!%		$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 
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	'! 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& !%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5,
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
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$
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 	! 
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	
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		"	. 
,.)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$*,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 		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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

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!	 + () ++* 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	$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	 	'!  
&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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&   	!$ 
 
 !"	
& !	
 &» (2002-2005 "".), 	 $$ .*
-   
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	$% &			
& 	 	'!, 	
&   	!$ 
 
 !"	
& !	
 &» (2002-2005 "".) 	
 
!	
 
	!
!
 	!%5 	1 	" UNESCO/BETCEN 
 Program 
Biotechnology 2000, 8 !%		$	  
		!	"

, ". (::!:, 
"
,   		&  &!
 	$& "& 
. -	!& 

&
 
		
	
 	!& "& 
 	& 
  $ +
 !

 	'!, ". #, "
 (!
$
  

&
 "

 	
'

	& 	"
$	 ; 54.570/3/2000)  
 	!%	"	 " 	 '	 LF (; LT97560). & 
	!	1
 


 
 &	&  $
5  $!% 	 & 

!	
 	.  
/1$(., ,& (%&$  )2(:  
1. 
 	! 6''
	 "
 "& 
, 
&!& 	 
$ 

-	
	
,  		   
(
1
 0,  2, *
 11) 	
	
 
$ $	 !
	& !
	, 
   		 	'! (.
, 	
 
'!
) 
$ 
	 

	! .  
2. "& 
   Nicotiana tabacum L. 
 	'! 
Solanum tuberosum L. 	1 PVYNTNCP " 
 
$
5  !	 	 	!	
 
 	!%	 $	"	 	$ !  Y 
 	'!. 
3. "& 
  		 	'! Solanum tuberosum L. 
 
 		   Nicotiana tabacum L., ,
 PVYNTNCP-"  ! 	 	!	
 
 	!%	 $	"	 	$ !  Y-
 	'! 	 !5 
	
	%5    (Y/ 
 YNTN) Y-
 	'!.  
4. 	% $

& !


 "& 
   
Nicotiana tabacum L. 
 	'! Solanum tuberosum L., ,
 PVYNTNCP-" 
 ! 	 	!	
  	!%	 $	"	 	$ !  Y-
 	'!, 
	 !5  	
	%5    (Y/ 
 YNTN) Y-
 
	'!. 
!"#3(. "#&. .
!& 


 	!	1& 
 	 1&  
+	"		 		 	'

 +
  	

 “ Institute of Botany annual 
report” (
!%5, 1998), I 	
	 	'

 	 

 
 
  	!$ 
 
! (-- ", 2002), XIII .1		 
	 	'

 «& 
		"
$	: c, '

, 


» (#$%, 2005), .1		 	-
	 
	'

 «!%& 		& $,
& 	'!, !		& 
 		,& 
!% 	  	!$, 
! 
 		» (.
, 2005), 10-	 
.1		 -,
	 	!-	'

 	!	& & (-,
	, 
2006), .1		 	" «#	'!		 	

: !%& 
	 !& 
 
 

» (.	, 2007), 	
	 	-

	 	'

 	!	& & «-	&
 6''
	
 

	 
 1
			 – %   !%	 	
$	» 
(#$%, 2008), 17-	 	'

 		 	


 	 
!	
 
	'! (	, 2008), 	
	 	-
	 	'

 
	!	& & (#$%, 2008), XIV .1		 	'

, 
	,	 20-!
5  1 #$
 "	& 
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

	 
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
 

	 
 <. /
 
 	
	-
"	 1		 	'

 «$

 1

!
& 

!	
: 
& !
 
 ! DAAD» (#$%, 2009),  
1  
	"	& & 	'
 () ++* (2001-2008) 
 
& 
 '& 
	 
	!	"

 #$	"	 "		"	 


 (2008, 2009). 
/#(3((. -	  


 	 !
		 24 &  	&. 
"" ( #4$% *(  $"3((.  	 
$!	1  153 
 

	
	"	 , !5 20  !
, 16 
	 
 		
 
$ 
, 
	 $	 !
&, 	

 
!	 
 		, $!%	 
!	
, 
	 1
 $!%	, &		 
 
 !
&, !55,"	 237 

	
	, 
$ 
 219  
		 $&. 
 
0=+ 4 

$"(& ( %$*& (  $*,(. 
		 ! "
	 '	

 !1
! " 	
 
pGAYHCP, 	$ #	!!  		
 [Kollar et al., 1993], , " 
PVYNTN- YNTN ("
 
$	! PVY-H) [Beczner et al., 1984] 	 
		! 			 PCaMV 35S 
 	$

 	 & 
 !
& 
& " NTP II ! 
, 	 !!
5,
 	
	%  

 
	
 

,  ! -0# 	 !
 (
	 1). 
 
 
 
 

	 1 -  -0# 	 ! 6

 PVYNTN- "  
. 
 -0# 	, 
	!%$		"	 ! 	!
 "& 
 
	'!. LB 
 RB – ! 
  "
& -0#, 			; PCaMV 35S – 35S 
			 
 	$

 	 &; PVYNTN- – "  ! 	 	!	
 PVYNTN, TNOS 
– 
	 " 	!

$& A. tumefaciens, PNOS – 			 " 	!

$& 
A. tumefaciens, NTP II – " 	

-'	'	'$& II, !
& & " 
! 
.  
 
'	
5 
   
 	'! 		
!
  
	!%$	
 
Gram- 581 (Rifr)  Agrobacterium tumefaciens [Zambryski et al., 1983]. 

& &. 
	!	"

 !
$ "& 
 
		
!
  
	!%$	
 	
,& 
& 
  	: Y NTN 
(
$	! D-10) 
 YO/ (
$	! Ka-49) [Wolf et al., 2000]. 


,  $
& 
 	'! Solanum tuberosum L.  
		 "	 !

 .
 (.) 
 	
 
'!
 (SK) (
$ 	!!

 
+
 !

 	'! (". #, "
)  &!
 
	!%$	& ! 
	$
 "& 
.   	 
$5 
$	 	
	%5 
 YNTN. 

   Nicotiana tabacum L., 
	!%$	& ! 	$
 
"& 
,  &!
 !& "
 		 
1
 0 (VD), 
"
 "
 
	  C2 (SC) 
 "
 		 *
 11 (H11). 
LB PCaMV 35S PVY
NTN
- TNOS PNOS NTP II TNOS RB 
 8 

 &
!& 		 
 "
 
 !5 	
&
  YO/C 

 YNTN.   &!
 	!& 
$ !
		-			 	

 
Agrotab Breding and Seed Production Ltd. (". 0 , "
).  
#!%

	
 
  
	 !% 
 	$
 
"& 
. 0! &,

 "& 
   
 
	'! 
	!%$	!% 
!%  .
" 
 " (M) [Murashige et 
al., 1962]. .
	! 
 	!!
  
	 !%  
	 

 	'! [Borque et al., 1987]. '	
5 
	 
	! , 
 
"
5 
 	'! 		
!
 	"!	 $
 +
  
		
 [Ishida et al., 1989]. '	
5 !
	& 
  !& 6!	, 

 "
5 
 	'! 		
!
 	"!	 $
   
		
 [An et al., 1986]. '	
5 $	 !
	& !
	 
 
"	 	, 
 "
5 
   		
!
 	"!	 $
 
*	  		
 [Horsch et al., 1988].  
!
$ 
"

 PVYNTN- "  "	 Kmr-"	   
 
	'! 		
!
  		,%5 -8 [Jozsa et al., 2002] 
 $- !	
" 
"
 

$

 [Sambrook et al., 1989]. 
!
 6

 PVYNTN- "  "& 
 
		
!
 		 	$- !	
" "
 

$

 
  		,%5 
	 !	
" 
(- !	
" !
$) [Sambrook et al., 1989]. 
	
& $	& ! 
	$- !	
" "
 

$

 "		
!
 		 !5
 32- 
	
	 
& !	
	 	  
$ #  		,%5 0#-$

	 # 
	!
$& '" 7  
 – !
	 !$
, 	1, PVYNTN- " 
[Sambrook et al., 1989]. -
 - !	
" !
$ ! &!
  ! 
	 	!	
  
!& 	 $ "& 
 
	!%$	!
 
!, 

'
&  Y, 	1&  ,!		 '	'$	 (Anti-potato virus Y-
antibody-AP-conjugate Boehringer Mannheim GmbH Cat No. 647 420). 
!
 
	 #  
   		
!
  		,%5 	-
 !	 !
$ [Sambrook et al., 1989]. 
!
 Y  
 		
!
  		,%5 
	'	"	 
!
$ (+), 
	!%$ 	!
!	!%& 
!  Y (Loewe Biochemica 
Gmbh) 	"!	 	
, 	
	 #! 
  [Clark et al., 1977] 
  
		,%5  
	  

	& 
 1
		"	 "
 
 A6 
S. demissum x S. tuberosum. 
!
 
		
	
 "& 
 	'! 
		
!
  		,%5 (1) 
	"	 $1
 
 	'! 
	
,&
 
&
 
  	 Y (YNTN 
 YO/)  
!
, (2) $1
  		,%5 	
	 
	 (&!& !)  
!	
 &		"	 
'
		"	 '	 YNTN  	!& !	
 
 (3) 

	!

 		 


  
'

	& YNTN 
   
 
	.  
!
 
		
	
 "& 
   		
!
 
 		,%5 (1) 
	"	 $1
 
   	
,&
 

&
 
  	 Y (YNTN 
 YO/)  !
 
 (2) 
 9 
$1
  		,%5 	
	 
	 (&!& !)  !	
 &		"	 

'
		"	 '	 YNTN  	!& !	
.  
 
$)& (  $*,(- 
-	!
 
	!  	'!  !	
 
	 !%&. 
 	!
	 
	!   	
 
		 	
!	 0,88   
	 .
 
 0,92 
  	 	
 
'!
. ) 	 .
 86% 

	!  	'!  &!
  	!% 3 . 0& 	$!%  	 	
 

'!
  &! 
1 
 	
! 61%. ) 	"	 	 39% 
	!   &!
 % 
3.  
-	 	 6!	 ! '	

.  $!% 		"	 

!	
   6!	 ! 	-!%


  A. tumefaciens  &!
 
	!& $& !
	& !
	 (1-2 2)   
 

 
	!  
	'! ( !
 1). 
 !
 1 
"
 
   
 	'! 
$ 6!	, '	
	& "	 
	
 pGAYHCP  		,%5  581 A. tumefaciens 
#	!
	, 
 
+	& 
	 

 6! 
>!& "& 
"&  
	
 6! 
  N. tabacum L. 
$& !
	& 
!
	 
10
1
 / 10
2
 / 10
3
  41
1
 / 0
2
 / 18
3
 4,1
1
 / 0
2
 / 1,8
3
 

1
 0 
"& 	 20 / 20 / 20 0 / 0 / 0 0 / 0 / 0 
$& !
	& 
!
	 
10 / 10 / 10 63 / 0 / 34 6,3 / 0 / 3,4 
 2 
"& 	 20 / 20 / 20 0 / 0 / 0 0 / 0 / 0 
$& !
	& 
!
	 
10 / 10 / 10 37 / 0 / 13 3,7 / 0 / 1,3 
*
 11 
"& 	 20 / 20 / 20 0 / 0 / 0 0 / 0 / 0 
#	'!% S. tuberosum L.  
!
% 10 / 10 / 10 8 / 0 / 1 0,8 / 0 / 0,05 
"&  ! 20 / 20 / 20 14 / 0 / 0 0,35 / 0 / 0 .
 


 
	!  10 / 10 / 10 18 / 0 / 9 1,8 / 0 / 0,9 
!
% 10 / 10 / 10 6 / 0 / 0 0,6 / 0 / 0 
"&  ! 20 / 20 / 20 7 / 0 / 0 0,18 / 0 / 0 
	
 

'!
 


 
	!  5 / 5 / 10 7 / 0 / 4 1,4 / 0 / 0,8 
-

: 1 – 
	!
	& A. tumefaciens 6!& !%

	!
  
		5,
 
!%&  ! 


 !!	- 
 	 "		 $	
  $ 
	 !
  
	
	"	 (C 500"/!) 
 !
	"	 "	 (Km 100 "/!) 2 – 

	!
	& A. tumefaciens 6!& !%

	!
  		5,
 

!%&  ! 


 !!	- 
 	 "		 $	
 (
!%  + 
C 500"/! + Km 100"/!); 3 –
	!
	& A. tumefaciens 6!& !%

	!
 
 		5,
 
!%&  ! 


 !!	- 
 	 "		 $	
 
(
!%  + C 500"/! + Km 100"/!). 
'	
 
 "
 
 	'! S tuberosum L. -5 
"
5 Kmr-	 "	  '	
	& 
	 
	!  	'! 
		
!
  
 80 . 	!%
	 "	  &!	 	!	  
	1 1 25-50 
 
 

  

 	1, !
	 
 10 
 (100 "/!). "	  &!	 	!	 37 Kmr-"	 	 .
 
(
	 2) 
 4 – 	 	
 
'!
.  
 
  

	 2 () - "
 Kmr-
	
 	'! 	 .
  

!%	 , 	1, !
& " 

 (100 "/!). () !
	 
"	 
 	'! (M11), , " PVYNTN-. 
'	
 
 "
 
   N. tabacum L. 
"
 	 "	   		
! $ 	1	5 
5 
	 $	
 !! 	 
 !
	& 6!	  	!5, 


 "

 	 "	 (
	 3). #	
 !
	"	 
" 

  
!%	  	
! – 300 "/!. "	  $!% 
"	 
!%	 '	

 $	 !
	& !
	    &!	 
	!	 116 !

 Kmr-"	  : 38 
$ 6!	 	 VD 
(
	 3), 55 – 
$ "
 
 SC 
 23 – 
$ 	 H11.  
 
  

	 3 () - "
 	 "	   
$ '	
	& !	 
!
	& $	   	 SC $ 
5 !!  !
	 
!%	 , 
	1, Km (300 "/!). () - )	
 "
	"	 	 "   VD5  

!%	 , 	1, Km (100 "/!). 
!
$ 
"

 PVYNTN- "  "	 
   
 
	'!. .		 -8 
"
 PVYNTN- "  "	 
  &! 
	$  153 
$ 157 
!	& Kmr-"	   
 	'! 
(
	 4;  !
 2).  
 
                                                                                     
                                                          
 11 
 

	 4 - -8 !
$ Kmr-"	 	'! 	 .
  !

 
PVY
NTN
- "  '	
	& 
. 1 – 	
!%& 		!% – 
'	
		 
 	 M; 2-8 – 0# Kmr-"	 	'! .2 .3, 
.4, .5, .6, .7, .8; 9 – 	!	1
!%& 		!% – 0# !$
& pGAYHCP; 10 – 
	
!%& 		!% – -8  	
 0#-
&; 11 –  	!!	 
& – 0# '" ?, 	  	 
$	 PstI. 
 !
 2 
$!%& !
$ 
"

 PVYNTN- "  "	 
   
 
	'! 
#	!
	, .  /


 "& 

   
 
	'!, 	!& 
$ 

	& 		 
Km
r
-
"& 
PVY
NTN
- (+) 
"& 

 
0	! PVYNTN- (+) 
"& 
 	 

! Kmr-"	, % 
  

1
 0 38 38 100 
 2 55 53 96 
*
 11 23 23 100 
#	'!% 
.
 37 35 95 
	
 
'!
 4 4 100 
"	 157 153  
 
+$
 6
 PVYNTN- "  "& 
   
 
	'!. !
$ 	!
 # 
	 PVYNTN- "  &! 	 
 3 "& 
   (SC3, VD21, VD7) 
 3 "& 
 
	'! (M2, M3, M4), ,
 PVYNTN- ". 0& !
$ 1  &! 
	  Kmr-" 	'! M6,  			"	 PVYNTN- "   &! 
&!  		,%5 -8 !
$ (
	 4). $!%& 	$- !	 !
$ 
	$!
 !

 # 
	 " 	  
!	& 
"& 
, ,
 PVYNTN- ". # 
 " 
		!  Kmr-" 	'! M6,  			"	 PVYNTN- "  
 &! &!  		,%5 -8 !
$ (
	 5). )	% 	!
 # 

	 PVYNTN- "  
!	& "& 
   
 
	'!  &! 
	 	
	&, $ 
!5
 !


 VD21, " 
&!	 % 	!
	 # 
 ". 
 12 
 

	 5 - 	$- !	 !
$ 


 PVYNTN- "  "& 

 	'! 
  . !	 	$	 	!	1
 # 
, 

	
		"	  "& 
 " PVYNTN-. + – 	!	1
!%& 
		!% – # '	
		"	, 	 		"	 	 
	 
'

 
 
  	 
1
 0  	 !
 #, 
$
		 0#-$

	 # 
	!
$	 '" 7  
 – !
	 !$
, 	1, PVYNTN- "; @ – 
	
!%& 		!% – # '	
		"	, 	 		"	 	 
	 

'

 
   	 
1
 0; SC3, VD21, VD7, .6, M4, M3, M2 – # 
"& 
   (SC3, VD21, VD7) 
 	'! (M6, M4, M3, M2). 
 
.		 - !	
" "
 

$

 6
  YNTN  &! 
	$  125 (80%) "& 
   
 	'! 
$ 
! 153 

$& $

& !

 "& 
, ,
 PVYNTN- ". 
) 29 (19%) !

 "& 
   
 	'!,  		& 

"
 "  
!%& "	  &! 	$  		,%5 -8 
!
$, 6
  YNTN   &! &!. 	1
  !		"	 
	 "  	 $ $

& !

 "& 
 
  
 	'! %
	!	 	 	% 
$	"	 	 &		"	 (
	 6, 
 !
 3). 
!%& !
$ $!%	 
$
 	 6

  
 "& 
   
 	'!, 
!1,
  $& !

, 
	$	!
! &
% 		& $			
 6

 " 
 $!

 
1 "
 !

, 	!&
  		

 "
	 
'	

 PVYNTN- "	 $& 		   
 	'! ( !
 3). 

!% % !

 "& 
   
 	'! 
	$&! &	
 (32%) 
 
 (30%) 	% 6

 . 	!% 
"	 "& !

  &	
 (42%) 
 
 (45%) 	 6

 
  &!	 &!	  '		 	   
1
 0. .% "	 
"& !

  &
 


 (26% 
 25%) 6

  
 &!	 	 1	  '		 "
 
    2. /


 
"& 
   
 	'!  
$
 	1
 	 
" (19%) 
 !


  		&  YNTN   &! 	 1 (19%) 
	
!
 % 	!	
&  PVYNTN- " ,
 "	 & 
!%. 11 (31%) !

 "& 
, 	!&  $!% 
"
	 '	

 	'! 	 .
, 	$&!
 
$
 
 
	% 
$
 	% 6

 ". ) 19 (36%) PVYNTN- (+) !

, 

!1,
  " '		   	  2,   &!	 
	! 6
  YNTN. +	 	
%, 	  YNTN  &! 
&! 	  PVYNTN- " ,
 "& 
, 	!&  
$!% "
	 '	

   	 
1
 0. "	 5 

, 
!1,
  	 " '		, 	$!
 
$
 
	% 6

 "	!	"
	"	  !. 
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
	 6 - - !	 !
$ 6

 PVYNTN- "  "& 

   		 
1
 0 (),  2 () 
 	'! 	 .
 (). 
!	 	$	 	!	1
  YNTN. @ – 	
!%& 		!% – 6& 
 !	 "&, 	 	& 	 
	 
'

 
 		5,
 
		  ; + – 	!	1
!%& 		!% – 6&  !	 "&, YNTN 

'

	& 
 		5,
 		   
 	'!; VD3-VD20 (), 
SC1-SC3 () 
 .4-.37 () – 6&  !	 $

& !

 "& 
 
  
 	'!, 	!&  $!% "
	 '	

 
 
  		 
1
 0 (),  2 () 
 	'! 	 .
 (). % 
	
	
 ( – 	


&, ) – 	
&, #) –  	
&) 
$

& !

 "& 
   
 	'!  Y 
 
	 

	!

  !
& !	
 (1) (, ) 
 
'

	

  		,%5 
& 
		  	!& !	
 (2) (, , ). 
 
 !
 3 
>
 PVYNTN- "  "& 
   
 	'! 
#	!
	 PVYNTN- (+) !

, 	$&5,
 $& 	% 6

 
, . (	!  (+) !

 	 	 ,"	 
! PVYNTN- (+) !

, %) 
$
 
!


 
&	
 
  
$
  (-) 
VD
1
 16 (42) 17 (45) 5 (13) - 
SC
1
 14 (26) 13 (25) 8 (15) 19 (36) 
H11
1
 7 (30) 6 (26) 4 (18) 6 (26) 
M
2
 11 (31) 10 (29) 11 (31) 3 (9) 
SK
2
 2 (50) - 1 (25) 1 (25) 
"	 50 (32) 46 (30) 29 (19) 29 (19) 
-

: 1 – !


 "& 
   N. tabacum L., 	!&  
$!% "
	 '	

 
   		 
1
 0 (VD),  
2 (SC) 
 *
 11 (H11); 2 – !


 "& 
 	'! S. tuberosum L., 
	!&  $!% "
	 '	

 
 	'! 		 
.
 (M) 
 	
 
'!
 (SK). 
             1  1    1    1   1,2  1                                                                                    1,2 
                 1,2  1    1   1,2 
                                                                                                                                 
                                                                                                                       
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+$
  
!%	
 6
 PVYNTN- "  "& 

   
 	'!. >
 "	 
   
		"$ 
 	 	$
 
 '		. 0! 
$
  
!%	
 
6

 PVYNTN- "  "& 
   
 	'!   

 $

 
 		
!
 - !	
" !
$. -& (I) – 
 2 !
 	! &
 	

 Kmr-"	  	. 
		 (II) –  

  	
$

 
 
 
 
 (III) –  

 
	$
    
 	!
 	1 !  	'!.  $!% 
 &!	 	!	, 	  !

 "& 
,  		&   &! 
	 1  YNTN (SC1, M7, M16)   

 $

, 	 1 
		! 	   	
$

-
 
 

 	$
. 1  &! 
	$  
!%	% 	 6

 "  
 "& 
!

 (VD5, SC2, SC3, M8),  		&  YNTN  &! &!   


 $

 (
	 7).  
 
 

	 7 - 
!%	 
$
 6

 PVYNTN- "  $& 

 $

 "& 
 	'! 
    		,%5 - !	
" 
!
$. !	 	$	 	!	1
  YNTN. Nt-, St- – 	
!%& 		!% – 
6&  !	 "&, 	 	& 	 
	 
'

 
   
 
	'!; Nt+, St+ – 	!	1
!%& 		!% – 6&  !	 "&, 
Y
NTN
 
'

	& 
   
 	'!. VD5, SC1, SC2, SC3, M7, M8, M16 
– 6&  !	 $

& !

 "& 
   
 	'!, 
,
 PVYNTN- " YNTN.  
1 
 
 $ 
 $

 

 (
'	 $  ) 
  	
 !
$. 
 
 !5
 $ 6
 PVYNTN- " 
 "
	 
$	1

 	'! 
		
  
	 !% 
 
$	1

 ! 
 	$!
  
!%	% 6

 ",   
"	, 	!& 
$ '	
	& !	,  
  
 
"
	"	 		. 
!
 
		
	
 "& 
  .  
" !

 VD 
 SC &	 "& 
, 	 !5,
  
	
	%5    Y (YNTN, YO/)  &! 
$
. 0& 
 
	
	
 	!! &	5 6''
	% $,
& "& 
 
	
 
	 
'

, 	
	 
 
	 
	!

 
 
	 
&
 	
. 
 !

, 	!& 
$ 
		"	 
	 H11, "& 
   	
	%5  &!	.  
	
 $

& !


 "& 
, 
!1,
  
" VD, SC 
 H11, 	 !!
 «	!
5,» 

		
	%5. !%& $

& !


 "& 
 
	!
!
% 	 		
 «		!
» 
		
	
. 	  

$& "& 
    
		
	% 
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«	!
5,» 
		
	% 	!
%  	   
Y (YNTN, YO/), 
	!%$	& ! 
$
 
		
	
 
( !
 4).  
 !
 4 
$!%& 
$
 
		
	
 "& 
  , 
,
 " PVYNTN- 
# 	
&  Y / 	
&  Y / 
'

	& 
Y !


 "& 
    
.
 
	!
  !
1 
/


 "& 

  , 
	!& 
$ 

	& 		 YNTN YO/ 
+& 

'
	& '	 
Y
NTN
  	! 

1
 0 (VD) 3 / 4 / 7 3 / 4 / 7 2 / 0 / 2 
 2 (SC) 2 / 14 / 16 2 / 14 / 16 2 / 0 / 2 
*
 11 (H11) 0 / 12 / 12 0 / 12 / 12 – 
-

: 1 – 5 "/! 	
,	"	 
. 
!
 
		
	
 "& 
 	'!. 
0% 
 !

 "& 
 	'! . 
 & – SK, 
	!& 			  		 
 
	& 		 .
 
 
	
 
'!
, ,
 " PVYNTN-,  &!
 
$&  	!
 	"-
				 
		
	
. &!	 &!	 
 !

 (.11, .12 
 
.21) "& 
, 	 !5,
  	
	%5   
 Y (YNTN, YO/). 0& 
 	
	
 	!! &	5 
6''
	% $,
& "& 
 	
 
	 
'

, 
	
	 
 
	 
	!

, 	 
&
 	
 
 

 
	!

 

	  
'

	& 
  
!	&. 
 !

, 	!& 
$ 
		"	 	 SK, "& 

   	
	%5  &!	. ) "& 
 !

 
.8, .9, .15  &!	 	$	 	!
  '	& 	"-
				 «	!
5,» 	
	
.   	
 
$

& !


 "& 
, 
!1,
  " . 
 SK, 
	 !!
 «	!
5,» 
		
	%5. !%& 
$

& !


 "& 
 	!
!
% 	 		
 
«		!
» 
		
	
. 	  
$& "& 

    
		
	% 
 «	!
5,» 

		
	% 	!
%  	   Y (YNTN, YO/), 

	!%$	& ! 
$
 
		
	
 ( !
 5). 
 !
 5 
$!%& 
$
 
		
	
 "& 
 	'!, 
,
 " PVYNTN- 
# 	
&  Y / 	
&  Y / 
'

	& 
Y !


 "& 
 	'! 
.
 

	!
  !
1 
/


 "& 

 	'!, 
	!& 
$ 

	& 		 
YNTN YO/ 
+& 

'
	& '	 
YNTN  	! 
-

  

'

	& 
YNTN 
 
.
 (.) 6 / 17 / 23 6 / 17 / 23 3 / 3 / 23 3/3 
	
 
'!
 
(SK) 
0 / 4 / 4 0 / 4 / 4 0 / 0 / 4 – 
-

: 1 – 20 "/! 	
,	"	 
. 
 16 
 
	# 1*$($ "$), 
 	,  	 
  &!
 	!& 	
&  Y 
"& 
   
 	'! 
$ 
	& 	


&  
	 
 
 		 & !%. +	!%$	& 
 

& 	   
 	'!  &!
 & 	!&  
6
& 	 	$
5 "

 	
'

	& 
, 
	 !5,
 6		

 $
&
  
	!	"


 	
. 
-	!
 
	!  	'!  !	
 
	 !%&. 
>''
 
 	!
 
	!  	'!  
	 
!% 
  	!%	 $
 !  
	


 
  
		!	"

 
6
	.  $!% !
$ !
& &, 
  &! 		  
		  


 ! 	 $	
, 		&  


	

 
! 	 $	
  & !	
 [Borque et al., 1987]. -	!& 

 $!%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!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
!%5 	 			 &		 
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 ! 	 $	
  		 .
 (88%) 
 
	
 
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	 	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	& 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	 6!	, 	$
 
"	&
 ! 
"	 
!%	 '	

. 	$	1	, '	
	
 
!%	 
!
& 
 	
 
	!   	"	 	 !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!
 
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-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	"	 $
	
 
 	"	 	  	1, 
'
	"		 
!%	 	 [Ranlli, 2007].  
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; 2) 	
 "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., 1991]. 
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	!	, 	  

 			!
 

 
	!  
	'! 		 .
 
 	
 
'!
. ! 	
%, 	 
6''
	% 
 !
	"	 " 
 		!1
!%	% 	 
"

 $
!
 	 	!,
& 6!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	, 
		"
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 	! 6''
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'	
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 
'
	& !
 

	 
, 
	,
  	 ("!$) 
	 
	! .  !	 

 

	!  	'! !5 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!
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6
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
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'	

 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 '	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"	  ! 	'!, 
	
   		
 [An et al., 1986], 	$!% 6''
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!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 
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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!
	 &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
 !
	"	 " 
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! 	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& 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
 
!	!
 [Bukovinszki et 
al., 2007], 
!% 	 	 	
	
 $ 	
  $	 
& 
"	 
!%	 '	

 !
	& 6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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 !& 
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!	 		 .
 
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'!
  5 	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!% 	 	 	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
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 
!%& . 
0"	 	$	1	 

	 	1  &% !
	 !% !	,% 	 

		"
$	  $		 !,
 !	 ( 
 / 

!)  "	 
 ! 	'! [Beaujean et al., 1998].  
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 	
. -	!& !


 "& 

   
 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% $

& !

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
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 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& 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$ $

& !

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
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,  		& CP  
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- !	
" !
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	 6). !
$ 	 
6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
 
		
	
 "& 
, ,
 
PVYNTN- " YNTN, 	$!, 	   	!%
 !

 	 !5,
  

		
	%5 	% 6

   &! 
$
 (
	 6).  		 

$ & !

 (SC1) CP   &! &!,   "
 – 	% 6

 
	"	  !  &! 
 (SC4) 
 &	
 (M21). 
 "& 

   
 	'!, 	$&5,
 «	!
5,5» 

		
	%, 	% 6

  %
	! 	 &		"	 	 

$	"	. ) 		& 
$ & !

 CP   &! &!. 
%  
&
$!	1& '& 	1	 !% 	!	1
, 	   	!%
 
! 
		
	% "& 
, ,
 PVYNTN- " 
YNTN,  $

 	 6

   ! & 
. $!%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$&5,
  
	% 
!
 	   
$
 	% !

 
 
, 	
	"	 "	,  &!
 	!& $&
 
!	!
 
[Lindo et al., 1992; Van der Vlugt et al., 1992; Kollar et al., 1993; Smith et al., 1995]. 
	

	 
	
	
 	 	

, 
 PVYNTN-  YNTN. % 	
'
	
 
$

 	 		 	 
!	! 	!	!%	
 ". 
 
	 1	, 	 
		
	% "& 
, ,
 PVYNTN-
 " YNTN, 	!  	
		 
   : YNTN 
 
YO/, 		,
  $& 	
. 0& '  	$	1	% 
	!"%, 	 PVYNTN- "	 			 
		
	%  ! 
	
'
	 
 	  $& & Y.  
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	
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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
 "& 
   
 	'!,  
		&  &! 	1 
"
 PVYNTN- " YNTN, &!	 
 	!%	 $		 $
 	 

, !55,
 	!& 	% 
6

  ! "  	!	 %5 
		
	
 
(
	 6). -	!& 
 $!%&  	
	 & !
&, 

!%5,
 	 $		 $

 	
 $& 	 6

   
$&
 	
 
		
	
 "& 
 [Lindbo et al., 
1992; Smith et al., 1995; Goodwin et al., 1996, Jozsa et al., 2002a, b ].  $
  
6
, "
	 "& 
 	 
 	!
 & 

$	 !! 	 	 !	15 $. 

 	! !	
!5 " "& 
 	!!
 
!


, 	$&5,
 
$
 
!
  
& 	% 6

   
	

  	
	%5  Y. -	-

	, & "& 

 	1 	
!%	 	!
	 	
 ", 	 
5, 
	
!%& 	% "	 6

, 	 	
& ! $ 
$ 
#-
'

 [Goodwin et al., 1996]. -	1		 	!	1
 1 
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"&
 

 
		
& !

 
 	


&
  

 "&
 

 
	& 		, $
!
 !


 
"& 
   
 	'!, 	 !5,
 
«	!
5,» 
		
	%5. 		, & "& 

, 	$&5,
 &	
 
!
 
 	% 6

  
 
	 !5,
 «	!
5,» 
		
	%5, 
!
 	 
!
 
 	

 "  	 "	 (
	 6). 	"!	 	!
 6

 
«		"		"	» 	 # 
 ", " !5	 	 $
 
	$ " [Goodwin et al., 1996], 		 	

 ", 1 	, 	 
		! 
!%	"	 			, , "	   ! 	!
 &		 

 
		
	
 "& 
. 	!%
	 "& 

, 	1,
 	 	
5 ", 	$&5 
«	!
5,5» 
		
	%. 	$& 
 "& 

, 	$&5,
 
$
 	% 6

 , 
!
  		&   &! 
&! , 
 	 !5,
 «	!
5,» 
		
	%5, 
	$	1	, 
!
 !
	  	!%	 	!
	 	
 " (A8). 
	 "	  
 
! 
!1!
 "& 
  !	 
«	!
5,» 
		
	%5. +$	, 	  
 
 
# 
& "  	 1
5, 
!
 	% 


 
	1& 	
 "  & 	% 
$
.  	 !  
!		   !	
  	 


 ", 
  

	!$ 		 ,  	 
!
 	 !
%  	!%	 	!
	 
# 
 ". ) 
 
	 "!

 


 
0# ! $	  #-
'
 
!
	
 0# [English et 
al., 1996]. 
-	-"	 ! 	!
 
		
	
  
	!%
 	$& 
 "& 
, 	 !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		-	$& (HC-Pro) 
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 [Solomon-Blackburn et al., 2001]. 
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1. )	!	, 	 
 	! 6''
	 "
 "& 

, &!& 	 
$ 

-	
	
,  		 
  Nicotiana tabacum L. (
1
 0,  2, *
 11) 	
	
 
$ 
$	 !
	& !
	,    		 	'! Solanum tuberosum L. 
(.
, 	
 
'!
) 
$ 
	 
	! . 
2. & 	!	 116 !

 

-	
& "	 
  Nicotiana tabacum L. 		 
1
 0,  2, *
 11 
 41 
!

 

-	
& "	 	'! Solanum tuberosum L. 
		 .
 
 	
 
'!
, 
!%5,
 	  	 
"
, '	

 
   
 	'! PVYNTN- "	 
 ! 	 	!	
  	!%	 $	"	 	$ !  Y-
 	'!. 
3. .		 -8 	$ 
"
 PVYNTN- "  114 (98%) 
$ 116 
$

& !

 

-	
& "	   Nicotiana 
tabacum L. 
  39 (95%) 
$ 41 $

& !

 

-	
& 
"	 	'! Solanum tuberosum L., 	15, &	5 
6''
	% "
	 	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 "
	 
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 	$ 6
 PVYNTN- "  89 (78 %) 
$ 114 
$

& !

 "& 
   Nicotiana tabacum L. 
  35 
(90%) 
$ 39 $

& !

 "& 
 	'! Solanum 
tuberosum L.  
5. )	! 	!
	'
$ "& 
   Nicotiana 
tabacum L. 
 	'! Solanum tuberosum L., ,
 " PVYNTN- 	 

$ 
		
	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 
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	
 	 	 "& !

, 	 !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%5 $,
& 	 
	".  
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$ 114 !

 "& 
   Nicotiana 
tabacum L. 
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$ 39 !

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"& 
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	'! Solanum 
tuberosum L., ,
 " PVYNTN-, 	 !5,
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